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Computational details
Density functional theory calculations were performed using the Gaussian09 package 1 and the M11-L functional unless otherwise noted. All of the atoms were treated with the 6-31+G(d,p) basis set (BS1) except for the molybdenum which was treated with the Stuttgart effective core potential (SDD). An ultrafine grid (pruned: 99,590 ) and the integral equation formalism polarizable continuum model (IEF-PCM) with radii and nonelectrostatic terms from the SMD solvation model for THF (scrf=(smd,solvent=tetrahydrofuran)) were used for all optimizations. Ground states were connected to their transition states by performing intrinsic reaction coordinate (IRC) calculations. A frequency analysis (temperature 298 K) was performed on all geometries and this produced no imaginary frequencies for the ground state structures and only one imaginary frequency for transition states. The geometries of the three structures involved in the OH…CSMo transition state ( Figure 3 of the article) were also calculated using a higher basis set 6-311++G(d,p) (BS2) on all of the atoms attached to molybdenum as well as the ipso carbon on the cleaved arene ring. These three structures were also found with the PBE1PBE functional with the same basis set as mentioned in the article. The same transition state structure was located with one imaginary frequency. Similarly the PBE0 functional (Gaussian key word PBE1PBE) with D3 was applied to the calculation of the three structures with comparable results. Three-dimensional visualization of optimized geometries were constructed using ChemCraft.
J PH coupling constants of CTP MoH(PMe 3 )(SAr) 3 and the more stable trans isomer 2, trans-MoH(PMe 3 )(SAr) 3 , Ar = 2,6-Me 2 C 6 H 3 using the GIAO method a Gaussian input line: # NMR=(MIXED,READATOMS,FCOnly) m11l/genecp int=(ultrafine,acc2e=11) scrf=(smd,solvent=tetrahydrofuran) with 6-31G* on H C S P and SDD on Mo. 
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